Let O be a nilpotent orbit for a semisimple Lie group which appears as the leading orbit in the wave-front set of an A q (λ)-module. We establish a limit formula for the computation of the canonical measure on O through differentiation of the canonical measures on elliptic orbits.
a parabolic subalgebra p ⊂ g so that the complex conjugate p is opposite to p. Then l = p ∩ p is a Levi factor of p. Denote by c the center of l, and denote by (c ∩ k R ) * the real linear dual of c ∩ k R . Let C + ⊂ i(c ∩ k R ) * be the positive chamber defined by p/l. If V ⊂ ig * R is a G R -orbit, we denote by m V the canonical measure on V , which is up to a constant multiple the (dim R V /2)-power of the Liouville form. If p is a polynomial on c * , write ∂( p) for the corresponding differential operator on c. Finally, let O ⊂ ig * R be the nilpotent G R -orbit associated via the Sekiguchi correspondence with dense nilpotent K -orbit in K · (g/p + k) * . (Here (g/p + k) * stands for C-linear dual.) Now we are ready to state the main result of the paper.
THEOREM 0.1 There exist a polynomial p on c * and a nonzero constant c so that the following limit formula holds: lim
To prove the limit formula, we study the asymptotic behavior at λ = 0 of the holomorphic function
whereφ is the Fourier transform of a test function φ on g R , σ λ is the Liouville form on G R · λ, and 2m = dim R G R · λ. This is accomplished in several steps. First, we transfer the problem to the cotangent bundle T * Y of the generalized flag variety Y of Ad(G)-conjugates of p. We use the twisted moment map µ λ : T * Y −→ G · λ to write
In [R3] W. Rossmann shows how to obtain the Taylor series expansion at λ = 0 of distributions on the right-hand side of the formula in the case when p is a Borel subalgebra. We present in Section 4 an analogue of Rossmann's theory for a generalizied flag variety. Next, we compute in Section 3 the characteristic cycle CC(G ) of a standard sheaf G associated with open orbit G R · p ⊂ Y . In fact, we show that µ −1 λ (G R · λ), with natural orientation, is homologous to CC(G ). This result is a slight generalization of [SV2, §7] . Finally, to understand the leading term in the Taylor series expansion of CC(G ) µ * λ (φσ m λ ), we apply the results from [SV3] on the microlocalization of the Matsuki correspondence for sheaves. In Sections 1 and 2, we give a summary of the results from [SV3] needed for our applications in the setting of a generalized flag variety.
We hope the powerful theory developed in [SV1] , [SV2] , and [SV3] will shed more light on the problem of the Fourier inversion of the nilpotent orbits in the future.
Preliminaries
Let G R be a real semisimple Lie group. In addition, we assume that G R is connected and linear. We fix a maximal compact subgroup K R of G R and write K and G for the respective complexifications. We denote further by g R and g Lie algebras of G R and G, respectively. Let θ be the Cartan involution on g R determined by the choice of K R . We denote by the same letter the corresponding involution on g. We fix a compact real form U R of G such that K R ⊂ U R . Denote by u R the Lie algebra of U R .
Let P be a fixed parabolic subalgebra of G. Denote by p the Lie algebra of P. Let Y = G/P be the generalized flag variety. Alternatively, we may view Y as the variety of parabolic subalgebras Ad(G)-conjugated to p. Let h ⊂ p be a Cartan subalgebra. For an h-invariant subspace m ⊂ g, we write (m) for the set of h-weights on m. We use h to define Levi decompositions p = l + n and p = l + n.
(1.1)
Here (l) = (− (p)) ∩ (p), (n) = (p) \ (l), (n) = − (n). Recall that p is called the opposite parabolic subalgebra of p. Denote by 2ρ p the sum of the roots from (n). Write B for the Killing form on g. Since g is semisimple, we may use B to identify g with complex linear dual g * . Denote by A the group G R or K , and write a for the Lie algebra of A. As a subgroup of G, the group A acts naturally on Y . We use this action to define the equivariant derived category D A (Y ) . Recall that the objects of this category are represented by the complexes of A-equivariant sheaves on Y . By the result of T. Matsuki [M] , the group A acts on Y with finitely many orbits that determine a semialgebraic Whitney stratification. The image of an object from D A (Y ) under the forgetful functor is constructible with respect to this stratification.
Next, we recall the construction of the equivalence of equivariant categories,
which was conjectured by M. Kashiwara and proved in [MUV] . Consider the maps
given by a(g, y) = g −1 y, q(g, y) = (gK R , y), p(gK R , y) = y. These maps are (G R × K R )-equivariant with respect to the following actions:
The functorial notation for an inverse and direct image is as in [KS] .
We proceed to describe the action of γ on standard sheaves. Let S be an A-orbit on Y . Denote by j : S ⊂ Y the inclusion. Let L be an A-equivariant local system on S. The standard sheaves associated with (S, L ) are defined by
There exists a natural bijection between K -and G R -orbits on Y , called the Matsuki correspondence. If the K -orbit Z and the G R -orbit S are in Matsuki correspondence, then Z ∩ S is a K R -orbit. Moreover, we also have a natural correspondence between local systems {L } on Z and {L } on S characterized by
Denote by C Y the constant sheaf on Y with stalk isomorphic to C. The following result generalizes [MUV, Th. 6.6 ]. The proof from [MUV] applies in our situation without any changes. 
Use the complex structure to orient Y , and view Y as a real analytic manifold. Write T * Y for the cotangent bundle of Y , and write T * A Y for the union of conormal bundles of the A-orbits on Y . For a locally compact space Z , we denote by H * (Z , Z) (H * (Z , C)) the Borel-Moore homology with integral (complex) coefficients. Set 2m = dim R Y . The characteristic cycle construction from [KS] yields a homomorphism from the Grothendieck group of D A (Y ) to the top homology group of T * A Y :
Here we write Re µ(ξ ) for the real part of µ(ξ ) relative to the real form g R ⊂ g, and we write (g) * for the map induced by the left translation
, we obtain a family of cycles (F s (C), s > 0) in the sense of [SV1] . We draw attention now to the notion of the limit of a family of cycles from [SV1] . The proof of the next theorem is completely analogous to [SV3, proof of Th. 3.7] . 
Integrals associated with characteristic cycles
In this section we study the convergence properties of integrals of certain differential forms over the cycles from H 2m (T * G R Y, Z). We also establish results that are needed in order to study the asymptotics of such integrals. This material is completely analogous to [SV2, §3] and [SV3, §5] .
Recall that Y = G/P, where P is a fixed parabolic subgroup. Write y 0 ∈ Y for the point determined by P. Then Y is a homogeneous space for U R and U R ∩ P is the centralizer of a torus in U R . Denote by c R the Lie algebra of this torus. Extend c R to a Cartan subalgebra h R of u R , and write c ⊂ h for the complexifications. Use h to define Levi decompositions (1.1). The choice of l defines a splitting p = c ⊕ [p, p] . Consider the exact sequence
Assume in the following definition that λ is P-regular. As in [R2] and [R1] , define a twisted moment map µ λ : T * Y −→ G · λ by the formula
and hence µ λ is well defined.
Proof
Consider the decomposition g = l + n + n. Denote by h λ the image of λ under the isomorphism g ∼ = g * defined by the form B. The assumption that λ is P-regular implies that ad(h λ ) is invertible on n. Thus we have P · h λ = h λ + n. Applying the isomorphism g ∼ = g * to this formula and using p ⊥ ∼ = n, we obtain
We proceed to define the inverse λ : G · λ −→ T * Y of µ λ . Using the above formula and G = U R · P, we write any ξ ∈ G · λ 0 in the form ξ = u · (λ + ν), where u ∈ U R and ν ∈ p ⊥ . Now we set λ (ξ ) = (u · y 0 , u · ν). We have to show that λ is well defined. Let ξ = u 1 · (λ + ν 1 ), where u 1 ∈ U R and ν 1 ∈ p ⊥ . Then we may find p, p 1 ∈ P such that λ+ν = p · λ and
; hence λ is well defined. It follows immediately from the definitions that λ is the inverse of µ λ .
Suppose that Z is a space with G-action (U R -action), and suppose that ξ ∈ g (ξ ∈ u R ). We denote by l(ξ ) the vector field on Z defined by the group action. Given a map f of smooth manifolds, we write f * for its differential. If u ∈ g and ξ ∈ g * , we write u · ξ for the coadjoint action. After these notational preliminaries, we introduce differential forms σ O and τ λ .
Recall
When O = G · λ, we simply write σ λ for σ O . Furthermore, we define a U R -invariant two-form τ λ on Y by the formula
When λ is P-regular, the differential forms τ λ , σ λ , and σ O are related as follows (see [R2, Lem. 7 
at the smooth points of µ −1 (O).
Since Y is U R -homogeneous, it suffices to prove the formula at the smooth point
We consider three cases. First, suppose
Since the maps µ λ , π, and µ are U R -equivariant, we have
In this case, we make the following identifications:
for some u 1 , u 1 ∈ g, and thus
On the other hand,
, so the desired equality holds again. Finally, we suppose
Let b ⊂ p be a Borel subalgebra of g. In view of our earlier identifications, we have
Lagrangian by the result of A. Joseph [J] , and therefore O ∩ p ⊥ is isotropic. In other words,
This completes the proof.
Let C be a semialgebraic chain in T * Y . We say that C is R-bounded if Re µ(supp(C)) is a bounded subset of g * (see [SV2, §3] ). Recall that the Fourier transform of a test
The proof of the next proposition comes down to the application of the fact thatφ decays rapidly in the imaginary directions.
converges absolutely. The integral depends holomorphically on λ. In particular, if
In order to compare integrals over various cycles, we recall the notion of restricted homology. Let C 1 , C 2 be semialgebraic, R-bounded 2m-cycles in T * Y . We say that C 1 and C 2 are R-homologous if there exists a semialgebraic, R-bounded
Denote by N the nilpotent cone in g * . Observe that a nilpotent orbit has an even complex dimension. WriteÑ k , respectively, N k , for the union of nilpotent orbits
A-equivariant fibration whose typical fiber µ −1 (ξ ) is a complex projective variety of complex dimension less than or equal to m − k. It follows that the real dimension of µ −1 (Ñ k ∩ a ⊥ ) is less than or equal to 2m. Observe that the homomorphism
, the restriction of homology classes induces the homomorphism
and write π * e τ λ /2πi for the pullback of e τ λ /2πi under the projection π : T * Y −→ Y . We use the form e τ λ /2πi to descend the cycles in T * A Y to the nilpotent cone N . In fact, suppose C ∈ H 2m (µ −1 (N k ∩ a ⊥ ), Z). We take the cap product of C against the component in π * e τ λ /2πi of degree 2m − 2k. This produces the class
as the pushforward of the cycle C ∩ π * e τ λ /2πi via the map µ :
We remark that the cap product followed by the pushforward agrees with geometric operation of integration over the fiber (see [SV3, §5] ). This fact is used in Section 4.
. The next goal is to define a homomorphism φ :
, which makes the following diagram commutative:
Similarly, as before, consider the family of bianalytic maps f s :
For notational simplicity, we denote here the coadjoint action also by Ad.
The homomorphism φ has a particularly nice description of the invariant part of homology. First, we explain how to orient A-orbits.
We use the underlying complex structure to orient O K . On the other hand, any
There exists a natural bijection between the set of K -orbits in N ∩ k ⊥ and the set of G R -orbits in N ∩ g ⊥ R , called the Sekiguchi correspondence (see [S] ). Recall that the orbits associated by the Sekiguchi correspondence lie in the same G-orbit and, in particular, have the same real dimension. The next result is [SV3, Th. 6.3].
The case of open orbits
The goal of this section is to compute the characteristic cycle of a standard sheaf associated with an open G R -orbit on Y . The results are analogous to those in [SV2, §7] . We begin by fixing the notation. First, we draw attention to the notation already introduced in Section 1. In addition, assume that G R has a compact Cartan subgroup H R . Write h R = Lie(H R ) and h = (h R ) C . The results of this section hold in the more general setting when h R is fundamental, but the arguments (most notably the orientation statement in Lem. 3.2) are simpler under the assumption in force. Let y 0 ∈ Y . Denote by P ⊂ G the parabolic subalgebra that stabilizes y 0 . Set p = Lie(P), and assume that p ∩ g R contains a compact Cartan subalgebra. Without any loss of generality, we may assume h R ⊂ p ∩ g R . Since the roots of h are real valued on ih R , we have l = p ∩ p. This implies further that l is the complexification of the real Lie algebra
Observe that l R is the Lie algebra of the subgroup
Set S = G R · y 0 , and identify the tangent space of S, respectively, Y , at y 0 with g R /l R , respectively, g/p. A simple computation shows dim R g R /l R = dim R g/p; hence, the orbit S is open in Y . Conversely, if the orbit S is open, it is not difficult to show that g R ∩ p contains a fundamental (in particular, compact, under our assumptions) Cartan subalgebra.
Let c R be the center of l R . The choice of n determines the positive chamber in c * :
Here c * R is the R-linear dual and h α ∈ h is the element corresponding to α ∈ h * via the isomorphism g ∼ = g * . Clearly, any λ ∈ C + is P-regular, so the twisted moment map µ λ : T * Y −→ G · λ is a real analytic isomorphism. Let j : S → Y be the inclusion. The goal is to show that the cycles CC(R j * C S ) and [µ −1 λ (G R · λ)] are R-homologous for any λ ∈ C + . First, we study the case λ = 2ρ p .
Let V = V 2ρ p be the irreducible G-module with highest weight 2ρ p . Choose a U R -invariant positive definite hermitian form h u on V . The space V has a natural action of the involution θ . In fact, identify V with the space of regular (algebraic) functions
Here P is the parabolic subgroup of G opposite to P. Then we define θ F by the formula θ F(g) = F(θg). One checks immediately that θ F ∈ V . Another hermitian form h r on V is defined by the formula
A short computation shows that h r is G R -invariant. Write p y = Ad(g)p and n y = Ad(g)n, whenever y = g · y 0 . Observe that n y does not depend on the choice of g. The space of invariant vectors V n y is 1-dimensional, so the formula
defines a real algebraic function on Y . If necessary, we multiply h r by a constant so as to make f positive on S. In fact, by the G R -invariance of h r , it suffices to examine the sign of h r (v, v) , v ∈ V n . Since n is θ -stable, we have θv ∈ V n . Hence, it suffices to multiply h r by −1 if θ v = −v. We denote the modified form also by h r . Write Y R for the underlying real analytic structure on Y , and identify the real cotangent bundle T * Y R with the holomorphic cotangent bundle T * Y via the pairing
View the differential d log f as a section of T * S R , and orient it via the isomorphism d log f ∼ = S and the complex structure on S. On the other hand, orient G R · (2ρ p ) so that the top exterior power of −iσ 2ρ p is positive. Set s = dim C n ∩ k. The properties of the function f are given by the following lemma. 
which preserves (resp., reverses) orientation if s is even (resp., odd).
Proof
Our argument is completely analogous to [SV2, proof of Lem. 7.10] . Let y ∈ Cl(S) \ S. We show h r (v, v) = 0 for v ∈ V n y . The form h r is G R -invariant, so conjugating by an element from G R , we may assume that p y contains a Cartan subalgebra h 1 stable for θ and the conjugation with respect to g R . Then h 1 is also stable for the conjugation with respect to the compact real form u R . Let V (λ 1 ) and V (λ 2 ) be h 1 -weight spaces for λ 1 = λ 2 . We claim h u (V (λ 1 ), V (λ 2 )) = 0. Let v 1 ∈ V (λ 1 ), v 2 ∈ V (λ 2 ), and choose h ∈ h 1 ∩ u R such that λ 1 (h) = λ 2 (h). Since λ 2 is the sum of roots, we have λ 2 (h) ∈ iR and, consequently,
Hence, h u (v 1 , v 2 ) = 0, as desired. Observe that V n y = V (2ρ y ) and θ V n y = V (2θρ y ). Here 2ρ y is the sum of roots from n y . To prove h r (v, v) = 0 for v ∈ V n y , it suffices to show ρ y = θρ y . Otherwise, ρ y = θρ y would imply ρ y ∈ ik * R . Then p y ∩ g R would contain a compact Cartan subalgebra. However, this is impossible since G R · y is not open.
Next, we show that µ 2ρ p induces a real algebraic isomorphism between d log f and
Rewriting this condition and using the fact that 2ρ p is P-regular, we obtain
for some p ∈ P. Then Ad(g −1 up)ρ p = ρ p , and, consequently, gy 0 = uy 0 = y. Thus we obtain
To establish the statement about the isomorphism, it suffices to prove
Regarding d log f as a section of T * Y R , we have for g ∈ G R and Z ∈ g,
On the other hand, a simple calculation yields
for any v ∈ V n y . Since the space V n y is 1-dimensional, we may take v = gv 0 in the first term and v = uv 0 in the second term on the right-hand side. Here g ∈ G R , u ∈ U R , v 0 ∈ V n , and gy 0 = uy 0 . Consider the decomposition
Since the distinct weight spaces are orthogonal with respect to h u , we obtain h r (T v 0 , v 0 ) = 0. On the other hand, if T ∈ c, then T v 0 = 2ρ p , T v 0 . Using the above decomposition of g, we regard 2ρ p ∈ g * and apply the preceding discussion to T = Ad(g −1 )Z . We deduce
The analogous calculation for the second term finally yields
as desired. Now we turn to the orientation statement. It suffices to compare the orientations of S and G R · (2ρ p ) only at points y 0 and 2ρ p . First, we describe the tangent spaces. The holomorphic tangent space T 2ρ p G · (2ρ p ) is isomorphic to g/l α∈± (n) g α , and the real tangent space
On the other hand, the real tangent space T y 0 S R is isomorphic to g R /l R . The map I : S −→ G R · (2ρ p ), I (gy 0 ) = Ad(g)(2ρ p ), g ∈ G R , is a real algebraic isomorphism, and we use it to compare the orientations. Via the above identifications of the tangent spaces, the differential of I at y 0 becomes the identity on g R /l R . As before, we regard ρ p ∈ g * . Then the symplectic form σ 2ρ p at 2ρ p is given by the formula
In particular, the root spaces g α and g β are orthogonal for σ 2ρ p unless α + β = 0. For α ∈ (n), consider the 3-dimensional subalgebra
.
Let G α , respectively, G α,R , be the connected subgroup of G with Lie algebra g α , respectively, g α ∩ g R . Clearly, G α,R ⊂ G α is a real form. Denote by B α the Borel subgroup of G α with Lie algebra g α
. Enumerate the elements of (n) as α 1 , . . . , α m , and write y i for the point in the flag variety of g α defined by B α i , i = 1, . . . , m. Observe that ρ p restricts to a regular weight on g α , and consider the maps
They induce further the maps
For the real orbits, we obtain the maps
By considering the tangent maps, we deduce immediately that all these maps are local isomorphisms, compatible with complex structures and symplectic forms. In this way the problem is reduced to the special case of G R = SU(1, 1) if α is noncompact and G R = SU(2) if α is compact. In these cases the orientation statement is easily established by a direct computation. 
LetC be a (2m + 1)-chain on T * Y with support equal to l((0, 1) × supp(C 1 )) and the orientation determined by the product orientation of (0, 1) × supp(C 1 ). Applying [SV1, Prop. 3.25, Th. 4 .2], we obtain
Since Re µ is bounded on supp(C), the statement of the theorem follows from Proposition 2.4 and Lemma 3.2. 
Set λ(t) = (1 − t)(2ρ p ) + tλ, t ∈ [0, 1]. Clearly, λ(t) ∈ C + , and in particular, λ(t) is P-regular. Observe that S ∼ = G R · λ and that the same orientation statement as in Lemma 3.2 holds. Arguing similarly as in the proof of Theorem 3.3, we find
whereC is a (2m + 1)-chain on T * Y such that Re µ is bounded on supp(C). We use brackets to indicate that a given set is considered as a cycle. The claim now follows from Theorem 3.3 and Proposition 2.4.
Elliptic orbital integrals
In this section we study the nilpotent orbital integrals which arise as leading terms in the asymptotic expansion of Fourier transforms of elliptic orbital integrals. The material is analogous to [R2, § §7, 8] and [R3, §1] . We begin with a simple observation. We use the notation introduced in Sections 1 -3. 
Proof
Recall that h R ⊂ u R ∩ p is a Cartan subalgebra. For any α ∈ (g) we may find a vector x α in the α-weight space g α so that
, and define the spaces r 1 = α∈ + (l) (Re α + R f α ), r 2 = α∈ (n) (Re α + R f α ). We have the direct sum decompositions
and we use them to identify R-linear duals h * R , c * R , r * 1 , r * 2 with subspaces of u * R . Denote by (e * α , f * α ; α ∈ (n)) the basis in r * 2 dual to (e α , f α ; α ∈ (n)). Letẽ α , respectively, f α , be a unique U R -invariant form on Y whose value at y 0 is e * α , respectively, f * α . The form τ λ can then be written as
All the claims of the lemma are immediate consequences of this formula.
Recall that we have the decomposition T *
Y C , and consider the exact sequence
Applying repeatedly a Mayer-Vietoris sequence, we construct the injective homomorphism
If we identify C with its image in l∈I,l≤k H 2m (U l , Z), we obtain the required decomposition C = l∈I,l≤k C l . The cycle C is G R -invariant, and all the constructions involved are G R -invariant; so it follows that C l is also G R -invariant. Finally, we re-
Let O ⊂ N ∩ a ⊥ be an A-orbit. The moment map restricts to a fibration µ :
We orient O as in Section 2. The orientation on µ −1 O is defined via the fibration µ : µ −1 O −→ O, using the orientation on O and the orientation on the fibers induced by the underlying complex structure. Fix ν ∈ O, and denote by Z A (ν) the centralizer of ν in A. Then for p ∈ Z + there exists a natural bijection between Z A (ν)-invariant
On the level of sets, this bijection is given by
We recall the Lebesgue-Fubini theorem in the form convenient for our applications. Let V and W be C ∞ -manifolds of dimensions r and s, respectively. Let α and β be top-dimensional differential forms on V and W . Suppose that β is nonzero at any point of W . Let f : V −→ W be a submersion. Then there exists an (r − s)-form γ on V , so that α = γ ∧ f * β. Here we denote by f * β the pullback of β to V along f . Write α w and γ w for the restriction of α and γ to the fiber f −1 w, and write β(w) for the value of β at w ∈ W . Then γ w is uniquely determined by α w and β(w), so we write γ w = α w /β(w). Suppose that V and W are oriented. Then we orient the fibers f −1 w compatibly with f . Further, we assume that β is the orientation form on W and denote by m β the corresponding measure. If the form α is integrable, then for almost all w ∈ W with respect to m β , the form γ w is integrable on f −1 w and (almost everywhere) defined form w → ( f −1 w γ w )β(w) is integrable on W . For the corresponding integrals, the following formula holds:
and denote by µ −1 ν r ⊂ µ −1 ν the set of regular points. The set 
and we set for simplicity c = 1/(2πi). Adding up terms corresponding to the various components of the chain C, we obtain
Since C is G R -invariant, the inner integral converges for any ν ∈ O. We can describe (4.5) more explicitly. Taking into account Proposition 2.3, we have on
Hence, we obtain for the quotient form
Here D ξ denotes the derivative in the direction of ξ ∈ g * . We set further for ν ∈ O,
(4.8) Denote by C[c * ] (k) the set of homogeneous polynomials on c * of degree k. Combining (4.6), (4.7), and (4.8), we obtain the following result.
is a Taylor series expansion at λ = 0 of the holomorphic function λ →
The leading term in this expansion is equal to
Now we turn to the problem of comparing the leading term defined via the map (gr µ * ) λ and the leading term of the Taylor series expansion for an arbitrary cycle. Let C ∈ H 2m (T * A Y, Z), and let k = k(C). Write C = l≤k,l∈I C l as in Lemma 4.2. In the notation from Section 2, we have
does not depend on the choice of ν O . Now we use the fact that the cup product followed by the pushforward agrees with integration over the fiber. The base component of the cycle C k,O is [O] , and the fiber component over
(4.10)
On the other hand, if A = G R , we consider the Taylor series expansion of the holomorphic function (c m /m!) C µ * λ (φσ m λ ) at λ = 0. By Lemma 4.9 the terms C l µ * λ (φσ m λ ) for l < k cannot contribute to the leading term. It follows that the leading term is equal to
Next, our goal is to specialize the above considerations to the case of the characteristic cycle computed in Section 3. As in Section 3, we fix a θ-stable parabolic sub- 
, and furthermore
Finally, we observe that CC(F ) = −CC(R j * (C S )) by [SV1, Th. 4.2] . The preceding discussion and Theorems 2.6, 2.7, and 3.4 imply immediately the following result analogous to [R3, Th. 1.6 
is a homogeneous polynomial of degree m − k, and for λ ∈ C + , φ ∈ C ∞ c (g R ), the leading term in the Taylor series expansion at
In the next proposition we show that the polynomial p is nonzero.
Proof Let V be a K -orbit from Theorem 4.12. We show that there exists an irreducible component
. . , D t be the irreducible components of µ −1 ν so that
Again for the reasons of irreducibility,
The bracket here denotes the fundamental cycle. Let z 1 , . . . , z r be a full set of representatives for the component group
; hence, we obtain p(λ) = r D e τ λ /2πi . If −λ ∈ C + is integral, let V λ be the finite-dimensional representation of G with P-lowest weight λ. If necessary, we replace G here by an appropriate covering. Denote by i λ the imbedding of Y into the projective space P(V λ ) as the orbit of a lowest weight vector. A simple computation shows i * λ (ω) = (τ λ )/(2πi), where ω is the standard Kähler form on P(V λ ). Finally, we obtain Observe that Lemma 4.1 implies p(∂) p = 0; hence, taking the Fourier transform in (4.14), we obtain the following theorem. 
Here c is a nonzero constant. In fact, we may take c = p(∂) p.
Finally, we relate p(λ) to the harmonic polynomials. As in Lemma 4.1 we choose a Cartan subalgebra h ⊂ g so that h R ⊂ l ∩ u R . Write h = h 1 + c, where h 1 ⊂ [l, l] is a Cartan subalgebra. Taking C-linear duals, we have h * = h * 1 + c * . Using this splitting, we write for λ ∈ h * , λ = λ 1 + λ 2 , where λ 1 ∈ h * 1 and λ 2 ∈ c * . Denote by H (h * ) the space of harmonic polynomials on h * . Let X be the flag variety of Borel subalgebras of g. Denote by q : X −→ Y the natural fibration, and write l = dim C q −1 y 0 . Let µ 0 : T * X −→ g * be the moment map defined analogously to µ. Let V be the Korbit defined in Proposition 4.13. Choose ν ∈ V , and view µ We remark that the Borel map intertwines W -actions. In the notation from Proposition 4.13, set C = [T * Z Y ] • (ν), ν ∈ V . Via the homomorphism H 2e (µ −1 ν, Z) −→ H 2e (µ −1 ν, C), we view C ∈ H 2e (µ −1 ν, C). Define P(λ) ∈ H (h * ) by the formula
Our goal is to relate polynomials P(λ) and p(λ). We remark that the proof of Lemma 4.1 implies τ λ = τ λ 1 + τ λ 2 , so we may write . Set ω L (λ 1 ) = α∈ + (l) λ 1 (i h α ). Since ν ∈ K · (p ⊥ ∩ k ⊥ ), we may assume without any loss of generality y 0 ∈ µ −1 ν. Hence, from (4.4) we deduce
where c 1 is a nonzero constant. After differentiating the integral of (4.16) by ω L (∂) and letting λ 1 → 0, we deduce the following proposition. 
